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o 

$ ti S r i: -5 ^^^@o 

[If 5 ] mm^^ -m^itmm^mi^mnm^<^'tti'eti<Dmmizmm-^ 

m^w^ mm^mi^^ybm^<Dmmzm \:>x^^mMff^m^ e> tis r i: s: 

1 ] ^%m-^i!)^m^zmtjt^^mi^^%m^^^j^'^jt<t%zmmpj. 
±m-mi>^±izm-'(Dm^^Mmiz^^xmmh. mmi^mo^mmit^Mmmt 
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# 

^ #2 001—062206 

m^^i 9] mmzm\:'X^^m^t>mx^n^:iiL^nmii-t:^m^^i 
[^^352 0] mim^^mi^^m\>^xmm^n^:nii^!i^Wiiit^m^mi 

tiT^i ^ r $r#^i: -t-S^:^]^ 1 7 IB^®^#f*:^3fc^^„ 

[0 0 0 1] 
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[0 0 0 2] 

K-:/L/;tGaN7b^e)^-5nM^^^y KM> S i 5: K-:/b7^I nGaN}«)^e>:& 

LfeG a N J: y P <W3 > ^ HM^a; if bfc^^*^^ V>So 

z:®<fc^;Si^it^*L^tlR$tlTV^S^ailLT, 450nm *^P,530nm S:-^t^»fe 
, ^l^liS^fe^^'f K (Light Emitting Diode) l/~if-:6^»M$tlT 

[0 0 0 3] 

M-rSfc«)(Z>lo®#^T*&»;. ^^^RS$:<gMt-Sg6<JT'#gf5pio-312 
971 (ELO: epitaxial lateral overgrowt 

h) ^m^t>^X\^^. $e)lC. #g§^10-312971#^#lC|B«Stl,S^^f*t^3^6 

-e ^ < 3& o T ^ ^ :X pa M $ -5 3 of |g T* ^ S 3 h *^ fB« $ T V \ S 

o 

[0 0 0 4] 

xmmm.^mn^mm-t^:Lhi^x^. ^r=.. st^. 
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eVfj'hme, 2eV^T'&y, i-D(DUm-vy )]yi^^-^^ tt^^^imt: 
[0 0 0 5] 

U:^^iitf^$:KfJlh-r<2>3t«?)lcM;i«#^¥9 - 1 6 2 4 4 4 ■^^^lCgi^$tl€> 

*fe> #^¥9-9 28 8 l^^#K:^^StlTV^S^3t^^tt, ^^^%(J>tz. 
l^\Z^ T;l/^-^»^g_fc^CA 1 NA-/7TM$:/rtT I nGaN»S:?^figb, ^® 
I nGaNM®-asiCttA 1 $: bT»$:|§)tS-&. fifi®— ^iCttP K 

[0 0 0 6] 
[l8ra*^i!^^L J; 9 

< ^: o T L * e) i: m e» ^M*^^-r S CI tc S „ 
[0 0 0 7] 



4 



2002-3008378 



#2001-062206 
ic J: o T ttS«^^#fltMa>M^tt7b^^Mb t- S t. y > i^^lS ^Mtc^o 

[0 0 0 8] 

KG aNrj:if<Dm^tm^^m^^m^-ts:^mii^ni^nx^*). miz. mmm:^ 

(^''Spatial control of InGaN luminescence by MOCVD selective epitaxy" D. 
Kapolnek et al.. Journal of Crystal Growth 189/190(1998) 83-86(CgB^S tl 

^$tl-5yn-feXT?l«raS^ (Spacing Factor) tCiSt:iT^^ig^A*«^^^$tl 
[0 0 0 9] 

M^-^'fiz^^itiznmtjtmi^%:m^^mmmw:jSLx:^^m^^^m^<Dmmi: e 

[0 0 10] 

ii^mmom^mmiz^^^xit. ^m<D^^miii^ytm^i)mi^±iz^m^ti. # 
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[0011] 

[0 0 12] 
[0 0 13] 

[0 0 14] 
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[0 0 15] 

[0 0 16] 

[0 0 17] 

mi^iL\^xm^^^:^t.fi^x^^a)\t. "^yy^r (AigOg, a 

®> R®, C® $:-^tf„ ), SIC (6H, 4H. 3C ^^ti. ) . G a N, S 
i, ZnS, ZnO, A 1 N, LiMgO, LiGaOg. GaAs, MgAl 
I nA 1 GaN;S;if*^ib;&S««t35;^T'^*;. W-i^l^ <\%Z.nh<OUm 

T'feSo M^li, •9-:7T-fT^«S:ffiV>S^-^T'tt, ^^b^JfU'^^A (GaN) ^ 
^-gri^i^#^®#J^S:^«S -tirs^-^fc^ < jpM S tiT C® S:±® i: b 
7T>f r»«$:Mv>sz:i::6^T*^s„ z:®^-^(i!)S«±®t LT<DC®ii, bjb 
M 6 S(D^HT'Mv^3t®;^©5:-^t^%®'e^S. ^#^^S®i^5tlcjS; < ^ffi s 
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[0 0 18] 

^mmiim-t^mtm^mi^. BeMgZnCdS^'ffc-^«©^#flc, ^Jry^Be 
Mg Z n C d O^it^m^^mmJtififtS-t. bV>. M-ffcigJ^^^liA^&J&SiieaMi: 

A (GaN) ^^t:-^ifef#^^#:. ^fbT;i/^ -'i^Z. (A 1 N) ^it^m^m^. m 
it^yV'^h. (InN) ^ft-^^^^lif*:, mit^yV^JUiS^)^i^ (InGaN 

) ^fb-^%^#«c, MffcT;i/^-'>A7{fi;i!7A (AiGaN) ^it-^m^m^^ 

-mhLXyXlX. i?-7T-rTa«Ji{CT>K-:/®GaNMS:?^MKL., ^(D^-XS 
i F-::/'®G aNMS:?^^L/Tt)^V%„ 2|s:^WlCfeV>T, InGaN, A 

IGaN, GaN:feiftti&-rb%, StcMSCD^^^, 2 7Cm^®«^0D^>ffcife^#f*: 
$!*gi-®T?tt:fc<. nGaN-ett, I n G a N<Z)#M ^^^b$-fe«iV>fg 

H7?®ia»®A 1, ^<^)f^e(D^i^^^&-^^T'V^T%*^^®^H•^fe■5^:i:»v^ 

, Ga. In, T 1 imUV. VJ^lCN $:-^mt-^#l^*l ±ii?><Dl% 

jeAl^^L<ttl X 1 0 2 ° cm^jeAT®^Mife(Z)MA$:-^tf^-^*;fe-5»o 
[0 0 19] 

MX-lf^^^Mfb^^^^Sfi^^S^ (MOCVD (MOVPE) m) ^^^^ 
nil^^^S/-^ (MBE?£) ^ifO^+B^:^^^, /\-f K^-r K^=lififeft^ (H 
VPE^) S:mv^Srh)S«-e^S. ^(DtpX^MOVPEmz^^t. S^lCjjg 
®1iOD^VA=b®*^#P>tlS. MOVPE?£-ett, Gay-:^i:bTTMG (hU 
:j^5^;i/;if U '^A) , TEG ( hU x^;b5tf U "i? A) , A 1 V-^ bTttTMA 
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(hV:^^?Vr;V^-^I^) ^ TEA ( h U-Q^^I/T;!/^— , InV-X 
HhXlt. TMI (hU;i^;i/-^>i^''t7A) . TEI (hV JL^JV^ 

, Zn-e^tlliDEZ (t?x^;i/t/'>^) t^li(n)iS7.1S^m.m 

StiSo MovPE^-eti. :r:tie>(^)?!/:^^M^«6 0 0" cjeJi_htci0|^stife 
#fls X fcT ^5f -v $ z: i: *^T' ^ s „ 

[0 0 2 0] 

ac^^ L < Ji tc?]^^ $ n ^ A >y T M ©fa® M± ic?^^ $ ti -5 ^iRiaW 
tyVnym^i^<D^:^^Un^^mhX^A\f^o :i(0'7:^^'^m.m(Dm^iiVX 

It. mm±mizMvxmui.t=.mmm^m-r^yT-^v hmmzLmsm^x:^ 
>^mmmxit^<D^:^%:'^ti%(Dt't^. mmif^m^^ti^mmmt^m^mi^ 

T ?^ fig -r § i: e> J C L T % ^ V > . 
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[00 2 1] 

^Mit^m^nm^m (mocvd (movpe) m) '^^^m:i^h^^^iy-m 

(MBE^) ^if<D%m^Mm^. A-f K^-f F^ffi^:^^ (HVPE^) 
[0 0 2 2] 

smAxj^ {1 1-2 2} ®*fciir4xe>®#®iciiMe«nc^fiiif:&®®(fi}6^e>®« 

^fS^cD®*&f!fett (1-10 1) -e^Sc c®icc+®i:c-®*^#^E*rs® 

T^reUTV^S, S®lCOV>TttS+®A^^^®"r^S„ *fcC+®®® 

fl^tt (0 0 0 1) 
[0 0 2 3] 

izMV. m^^r^smxit{P^jt< ^%-^PA±<D:^y }^xu^ir:s>^:t.izrjt^. 
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[0 0 24] 

v%s=fe0i:'rs^, -e®:^ h^>r:/®:R#:&lRi;b'« (11-20) ^|£!iT'^ti«, 

0 0) :&miz^m^^ t.t=.it (11-2 0) ::;^r^itciBSS*icig^f i:-e, =g| 

[0 0 2 5] 

tiSo :^^m^^i)^mitm^mmz^\^xn^r^mmz^\>^x. :*y-K;i/^:^^ 
y^>7s^m\i\ m-Stvt:Ly7±^yhmT^^mmvx^^ii. mmmx^^^s^m 

® tt^® ^ y C + S IC i:b^ b T Wl« < ^ o T V ^ S - i: ^'S^ S tl T 
V>^„ #ICI nG aN?SttM©^:gMSttM^li7 0 0 — 8 O 0° Ci:fS. Zl 

t?^®Srmfc^:!:6X5^^y >^>b'^iioT I nG aN^y7ii5JilCi@Lfc®*^li?W$tl 

■fe^x-^ry bf>^»'-5:^f e» i:> 0. 5- 1 fimmm(o^mmxm&-t^zt.i)^X'^ 
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B fe^^B ® % c + ® <fc »; m b IC^ o T V ^ o 

[0 0 2 6] 

^J:tJf||2^«M^'^>y KMJCfeVNT> lli^iiMiipMX^niS'e^)*;, ||2 
m-(DA;v^fS^mX'm^-t^:iti%-^mx:^^t)K (SQW) « 

3t, -M»^?f^ (DQW) (MQW) «3tJa;if®»^#^ 

^-ffci^^^f^SrpMil-rSlCtt. J^^^lCMg, Zn, C. Be. Ca. B a 
if®T ^-^Mtr^ K-:;^-rs^i:lc j;oT#e)ti<5*'«, 
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[0 0 2 7] 

ti)^x^. sm^mm-t^m^M^f^^vtc^. mmmzmm^mmi^fj^ti^^m 

[0 0 2 8] 

feeble, ny-^ ^ hm^m^b. ^<D^xmm^^>^ ^ hm±Km^hx%B, 
v^„ -mmiz^mmit^m<D^mm^mm^jti^izi:'oxwimvxmm^n^i!j\ 

-5 3h%T'#, mmiznm^m^vx^^ji^^mxnm^mm-t^^z>iz-t^:^ 
t^x^^o tfc, m^Lxmm^n^mmit^n'enm\:>un^Wimijan:vx 
?^^b:fe:^®T'^oT=fo^v%*^. mm:^tnzm^ji^um<Dmmun^mm-t^:i 

[0 0 2 9] 

>^^miztf^ii>^^^miii^^^^m^xit. f^^^^iz^^xm^^nr=.mmm(DU 

i2^.^%^<m^^^]^^^(DX^^m^^'^<-t^:r.iii)^X^^o Mizl nGaN 

f^^^m^m^^x^^^t-r^tc^izit. -tmzi n*^M^^uT^yii*tls^^^M 
-D^^^nytizmtv^^mmttsi^o ttjtt>^. c+ m±iz^^t^m*jximm 
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[0 0 3 0] 

izm^mizmm^n^:iinztjts„ m^it. mi^mti^^mjzf^imnmi7^^y\^ 
m. m^m. jSLtj^mzmmm^^^y \^m^mm-t^>m'f'mm:iziB\^xit. mzm 
mm^^^y \^mi^j^Bm^mizmm^ti^—:&(Dmmm^m^-t^. rcD^*- 
:»(Dmnmit. m^mz:^y^y^tkifx^m^^S'm^i^<. u-oxusmmiz 

[0 0 3 1] 

^Anm-^(D(ir^/^<t^-:^i)m^j:^^oizm&-t^zti%x^^o •tt^t>%. 
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G aNfsmmiz^^xmmvrcm^xit. m^MK-^m^n^ i n®»$:#<f 

aNM<DM^^:SlC;feV>T> InGaN C?)#ICI n<D'7>f S/ a 

I nM^®Jti?6*^:^^V^ I nO aNM®^^^:STJf 7 0 0° Cm. 

^ti^hm.^m^KiJ-'i'fX InGaN I n ^*(Z) V-f ^ U- a >:Rtiit^ 
e©^V^fc«>, -e®®<Dtt»l?I n®M^^, InGaN (Dm^tt^m^^^^tifi:^ 
S. 

[0 0 3 2] 

7&-t^j:otj:^'^-m^iim^^t>-^x^mx^^^<Dx$>^. -mt hX:^ h 

[0 0 3 3] 

mxm^^^m^x:^^). ^mi^u^m^<D^mm'^ (spacing Factor) 
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M;^(^''Spatial control of InGaN luminescence by MOCVD selective epitax 
y" D. Kapolnek et al.. Journal of Crystal Growth 189/190(1998) 83-86tC|B 

[0 0 3 4] 

m&-^ti'riz^mm'f--^mmr'^^^o^jtm(Dm^m^. u^r^ vtj^E-^^^ 
T=bav^c ic^^m^\zmmhxmM-^t\.^^mw%^m^\ti'Dt.\t.Wihir. 

T%^v%. ^K'-m^\zo:^m'^^nm^j^E^mia-t^^o\z\^x%:$^\i^ 
t.^%-^-^^^mitf.^%m'¥'(D^xm^f)'^-m\^x\^^m^\z\%. i§at±i^Dx 

^tz.mzm^^^z.iiif'X^^o 

[0 0 3 5] 

©i^-rx (M^«4 0Atm#) lcHoT4^#^^3tm^i:-e<Z)Mffl{c^'^-m^ 



1 6 



miE# 2002-3008378 



#2 001—062206 

m 

[0 0 3 6] 

mmt\:f:-2^(D&t>'^v ^m^r^m^iz. m:mm(Dmm±izm^^nx\^^^i^m<^ 
m^m^it^ e> mm^ffi^mmmm&.sti^xRM^tix v^o^niz/siv. }mm<Di& 

[0 0 3 7] 

xy)\^-fy'^-<Dmm^^mu^m^t^m^x\%. ^^^^(om^i^n^mn-^ 

m-^-^fc^mmt. s:^(Z)MJit^i^c«fe^t>-&. "eti^timmiz^m-r^^ytm^ 
t(^^<DmtytmMmi^^Mm^'&^^t>iz-t^zLtx. -7jvij^-0mmti^'^m 

i:*w*u<, ^mi*imybm'^izmm^v<itm^^mi^^^t^i^<omm 
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mm^mi3i:&iDirz.tiztjtv. ^©jgjitt&^^f {c^# ii^ic, m^mu 

[0 0 3 8] 

Zl ® J: -3 ;t i: ;t if :7 r >f rm^±<D^-m 

[0 0 3 9] 
[0 0 4 0] 
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1/ - if - X* o T % m V^o 
[0 04 1] 

[0 0 4 2] 

cm 1 (Dmmmmi 

[0 04 3] 

.SI tt^cD^z^as® 1 mmm^<Dmm%:Bt^mmx$>^o m i ic^t- a: ^ 

i?--7T-f TIS«1 o±ici*#^&^^^>r:r-Fi 1 R. W^&^afe^-f^f- K 

1 IB, ;5tt5Sifei§3te^*-f:t- Fi iGt)mw::^\^ m^Y:^\^) ^sttF^K^^ioi 

^>f5r- Kl 1 R> 1 1 B, 1 1 Gtt, ^tl-rtlGaN^®^^t;i|^^#fijcMlcm 

imnm^^y\^m. m^m. Axj^m2mmmi;^^y}^mi^mm^iixm^-^ti 

^^V^- K 1 1 R, 1 1 B, 11 Gltmt:^nmmV^<D\f^^y FMl?^y. 
[0 0 4 4] 

3^'fel§^>jr>f Ki 1 R(Z)MH<DA:?^[oI'efeoTA:^?^(D#^lc*7tSMJ^ 
lCli-etl^ti^i'^-^^-1 2R5b^3l^^$ti, ?5^fe|g^^V:r- Fl lRtt6M® 
^^-^^F-l 2 R(^>^^IvC^^cMUTV^So z:(5DI^I&^3^6^^:r- F 1 1 RCOV^^ 
:^$/a.-AF~:^®GaNM»lllSm?^^^®p«fiil 5{Cg^i^§ti, 3®p«fi|l 
5^i;!K¥:;^I^I^C®;S$tlTV^^fflV^0^^©i^i^Sl 8{C-'fltlC?^fig$tl^b<tt 
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K 1 1 R'pm^n^^^yt- F 1 1 Glcit^T^^®?^^^*^^^^^ 
$tlTV^So 30D»^6i^3fe^V:t~ Fl 1 B©Vi^*:^<>J/a.~A F-:/®G aNM 

#{C, Sife^^t^^^r- Fl 1 G©MH<^A:S-|«IT'feoTA^?^®#gp{C^fe-5 
MiiclCtt^tl^tl^Sr^ -il^ 1 4 G;b^?^^Stl, J^fe^^^>r:r- F 1 1 Gli 6 
4 G(2)l^^i£^^C'&gbTV^Sc ^ ®Jii'fe^^^>r :t- F 1 1 G<Z) 
•=7^^:^S/3.-i^F-:^®GaNM»li&m?^4^C3[>p«Sl 7{C^i^Stl, Zl^pm 
®1 7ii7K^^lniicj^S^tiTv>SMv>©^^©@eiSM2 ojc— -ftcicj^^^tv^L 
< leg? M $ T V > s o 

[0 0 4 5] 

rrT-^^~^^l 2 R, 13B, 1 4 GlCoV>T#L<mW"t'5i:, 
^*^-*^12R, 13B, 1 4 Gtt, ^Ig^fe^V^r- Fl 1 1 1 B. 11 
G©^^H^ (Spacing Factor) S:|g^t--5fc«?)lC4§-#g3fe^*-f ;r- F 1 1 R, 1 
IB, 1 IGCDMHlcBB^StiSc ^ISH^F{C|SDT^3l6m;S*^M^$ti-5fc«) 
> J:-5lC#^3t^>f F 1 1 R, 1 1 B, 1 1 GCD^KIC, 3ne)t5f^~ 

m^-i2R, 13B, I 4G^mmi-t^:r.iix\ m%m.^^mmmKK^mmK 

^ - > T' ^ o 
[0 0 4 6] 

$fe-r, M2{c^v>T (R) •eat-r#^®^xi!'tt, ct»>[>ic^3t^-f f®^ 

lCfefe-2,^i|!clCtt^tl^tl^*^-^^^(Z)^PSP2 6 R*^?^^$tl§„ ^PSP2 
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^m^-t^r:LSi(DmoB2 eRnm^^M^^yt- ki i RCDmnmz 5 R<Dm 

(DmMit—mt.VX2 0 nvmm.lL-t^:Lilti^X^. Z:0fc»6o<Z>||PaS2 6 

l^^^>feM®V>^^®ggPg|S2 5 R. 2 6 R$:ffl^^T^^fi^;R•r-5z:^:T% 3tl 
P>g§P^2 5R, 2 6R®^«^C^^<^:S*^e)7^#IIH/^©^3te^<'>r:t- Kl IR 
h^^-m^l 2R*^?^^$4xSo 
[0 0 4 7] 

®2lCfeVNT (B) Ta-rWfe^v:^^'^. t|i^(>JC^3ti5r-r:r- K®S^fig:R 

TM¥Lfe7^#?^©^^K:fefcSMJ^lCtt^tl-^tl^^-m^M<D^P^2 7 B 
*^?^^$tlSo ^PS2 7B®#ld:, |gPg|S2 6 R^^Pai5 2 5 R0#i:|^«llC 

- Kl 1 B®^PS|S2 5 BCD^COieg^li. ^?^^/^<Z)||P^2 5 B ©Sg^*^ e>(Z)^ 

4x^ticD{S^i:L/T, Mxli2 0 ytim^Mi:^S3i:*^T'^. r(Dfcii)6o®^ 
P^2 7 BlC<fcoTil^^$tlSM¥A^?^©:R^:&l^(Z)i?--rXtt4 0 ^ mg^lC 

||p#2 5B©:5#:&iRicD-9->fX$:iiii;t]fe-9->rXi:-rsz:i::6^-e^s, 
^3tffl®v:7.^©^P^2 5 B. 2 7 B $:ffiv^T^^^;R^^z:i:T^ 3tl^^ 
PgP2 5B. 2 7 B®&gC^^^;R*^P>A#il^/t®^3fe^*'f Kl IBi:^ 
^-^^1 3 BA^J^^SnSo 
[0 0 4 8] 

®2^C^V^T (G) T'a^-ra^feCDx'X^li. *vLNJC^)fc^-r KOM^fi^S 
SMigglCt«n^tl^^-m^ffl®g|P^2 8G*<?^^$tl,So l§P^2 8G-^ 

mum^^Gomt. M;i«o. i itim;{)>e>i 0)ttm5gSii"rszii:*^T-^, -e 



ffi|E# 2002-3008378 



#2 001—062206 
•r-5fe«)C7)^Pa5 2 8 Gi:lil&^316^>r:t- K 1 1 G(3[>I§P§|J2 5 GCD^ODBEil 

^M0*TX^(D^P^2 5G, 2 8G$:MV^T^«^^;^•r'53^:T% Z:*ie>^P 
S2 5G, 2 8G®fiM^C^^^^:R*^e)A^il^®^3^^5^V:t- Kl IGi:^^ 
1 4 G*^0^Stl-&c 
[0 0 4 9] 

af^-^^12R, 13B, 1 4GlCi:S^^H^K:^^)b^e,#^3fe^>r:t- 
KiiR, IIB, 1 1 Gii|g^?^^;S*'5M:Qi-5%®ii$tiSo m^^^^'^yi-- 
FllRtt. >/':&t^J:^2. 2eVl:\ ?g^;Sfej:^6 2 

0 nm©3fe&MMt- <5. Wl&^^^^r ^T- K 1 1 B tt, y 
-^i^i&^^Z. 7 e V-e, M:Sfe<fc^4 7 0 Ti.m<D%^mM-t^. m^n%^^ 
:t~KllG«, MA«a::^;i/^-:3t?-Vvy >/'*^feJ:^2. 5eVT\ W.^iS^'^ 

a«i 0 ±\zmm^t\>^m^<Dmm^<om^-^. ^^-m^i 2r. 1 3 b, 1 

4 G^C<^:oT^3telS:S*^M3&-5J:e)^CM^LTV^SAV Zl tl ICIS , M^«3 
[0 0 5 0] 

v^Tiiw•rso mstt^icDi 1 1 - 1 1 immmmxsb^). ^^m^^^y^-- 

Kl 1 R®«jtm®$:^-r„ Fl 1 Rit^^-m'f'l 2R 

, 13B, 1 4GiCJ:S?S;g®^^^S:^t:tTVV-5as^ 

mmtth^) $:B§?^, Wl^^^feiJ^'-r^r-Kl lBi:3ife^3feaf>f:^-Kl lGi:im 
CM^jtilStl-So 03 ICat-TJc-^lC. 5^'fe^^^>f::r- F 1 1 R»G aN^© 

«1 0_hlCA lNA»y7TM^S/U =i> F-:/® G a N^^^^M^fe ^^r^t-T-S 
T«S^:RM3 2At^^$;tT,, ^<D±lzmmm^^tir:it:nmmV^<DG aNMS 5 
A^?^^^4xTVASo 3®A#^?^^0G aNM3 5 ttT^^^SM 3 2±izmm.^ 
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^^;gbfeMT'fes„ moms A\t®2 0^7.^(Dmom2 5Rizmm-t^o 

O C V D if IC 0: o T?^^3 . 
[0 0 5 1] 

^^iCSli (1-10 1®) -emt>tLfctr^^ y KM®^:SMT'fe»J, nMii-r 
[0 0 5 2] 

UT^Ig-rSo GaNMS 5S:Se) J:e>{C?Si£MT*$>S I nGaNMS 6*^?^^ 
StlTfe*;. -e®^fi!f{CV^^:^S/a.-A K-::^<3DGaNM3 7;{)^?^^$tl<5c r 

(D^if^i/=L-J^ K->^®G a NM3 7 %^^>y Fi: bT^tg-r-Sc 3<Z)V^^:^«> 

i/^-AK-::f(Z)GaNM3 7tt, ^®^^MH®^asT% mmmij^^i^^mm 

•^X^'S 3_h*eil^ag-r<S<i:e>lCM^Stu, Vi^:^i/rL-i^K-::^®GaNM3 7 
itm^^T.^ 3 3 JlT&aii-&e«riC^:S*rS. Z:(3Dfc«)^^^g5:«|^-rS:fe:«) 
IC. KM'^feSG a NM3 5^, ^ttM^efe-S I n G a N® 3 6 . 

K®'e^Svi^:^>>a.-AK->^®GaNM37tcB5LT tt^^K4)-il*'^^ilT' 

3 S:|gPLfefil®JC^3fe^^^'fe;i'7T^'r>-eBBST^5 
ri:lc:S;S. r r*e?t'ISMT'«>-5 I nG aNM3 6<3DM^liM;t«3 nmJgSl? 
V^:^^ci-A K-:^C?)G aNM3 7®]^J¥liM;^{i2 0 nm@Mi:-r-5 

[0 0 5 3] 

F-:/©G a NM3 7J:tCJ^^Sn<5N i/P t/Au*7^«N i 
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(pd) yp t yAutjiif(D^mun^mMvxmm.^ti^o pmmi ^omm 

m<D—mthXit. N iii^mi nmV:^V. P t 1 0 n 1117?^ U , Aut)^m 
1 0 OnmilStlSo Z<Dpnmi 5 li7K¥:3^I^lC®:g§ tlSSBiSSM 1 8 JCg^M 

[0 0 5 4] 

nmM2 3ttjg^VX^^3 3 $:g§Pbfcg|PS|S2 2 (DgP^J-'eT i /A 1 /P t / 
[0 0 5 5] 

mn-^T.^ 3 3±'vmt^-t^mm<DmmmtLLr^^y KM*t?fesGaNM3 5 

?S14M-efe^ I nG a NJi3 6, ^ v \^m-^'^^'^^:^iy=L-2^]^~zf(D 

GaN»3 7 tjtifti^j^Bm'^mzm^-^ti^o z.(Dr^&>mmm^(Dmzm^m^ 
t:i^x*^^>. $^ic, :^mmj^m<Dmmmmi'Xit. ^^-m^i 2r^ i3b. 

mm^nrc.m^m^^^^^tr^m^^^j^±mizm^jim^mm^t-r^:r.t:tii 

[0 0 5 6] 

*^^sii, *, mt.'r^3'D<D^^mi^mytm^^^yt^:^iLiz3 
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V$>^o EI5 1C^VAT> if 7r-fr«^ 4 1 «^-fe|§^® 16315 ^>r:t- KS I G 
[0 0 5 7] 

#if"7T-f T^«4 1, 4 2, 4 3J:tc«, 0 5 T'tt# 1 o'ro®m^^:^i:tS: 

oTV%So rtie>#l63fe^^^~ K5 1 R, 5 IB, 5 1G», -etl-i?tlGaN^ 
®^'ffc%^^^Mlcmi#«M^'^y KM. miim. 2!ttJt^2#mM^^^y KM 
A'«?^^!fe$*lT^fifeStlTfcU> K5 1 R, 5 1 B, 5 1 GliStS 

[0 0 5 8] 

•9-7r>f T««4 3±{CfeV>T, 3^^6l#3l6i5r>f::t- K5 1 RCDMH® A^^lql^e 

K5 1 Rl*6M®i5r^-m^6 3®tfiii>{C'fil«bTV%S, 
^^tityfyt-y^b 1 R<D^®iW©GaNMttBSm?^<^©pm^6 6lCg?^$tl, r 

tl^L< ^±g?^$4^TV^-5„ ISIillC, -Ifv'r-f TS«4 2±^CfeV^T, W-fe^^ 
^>f:4-~ K5 1 B©^H©7^55^lRlT*^oT l>l^®Ml^-t-Sja*^ft6®aai: U %:R< 
?^^$tifejg¥«;A^?^CD#g|S{cfefcSfgJi?tC«-e*i-rti^^-^^^6 2 3b<?^^ 
»^^3fe^f>r:4-~ K5 1 B«6M®^5f5~^^6 2®t*ii&lCfi:«bTV%S 

0 »^!il§^^*>r^- K5 1 B«f[B®^|^^3t^V:^- K5 1 R^^-felS^fe^V^r 
- K5 1 GlCjt^Tm^-OJ^^^^&^^^^il^tlTV^-S. Z.<Dm^^%^^yt- K5 

1 B ®^®M©GaNMttBS^?^5{^® pm^S 6 5 lC^i^$tl, Zl® p^M 6 5 ttTK 
¥:!^I^a^c3^;g$4^Tv^-5llffv^5i^^^(Z)gH^IM 5 6 Jc— f*c{c?|^^$4x^b < 
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^6 3, 6 2, 6 l®#jt^aigoV%Ttt, t&M©^ 1 ©liife^^CD^^^ff 
^fl^$tlTV^S^^~il^l 2R, 13B, 1 4 G®«l5t, «llih^^«f«>lCRI- 

[0 0 5 9] 

©•9-7T-rT^«4 1, 4 2, A zi)^zi&mm^t\>^. z.(ofz.^. -t^^r-Yrs 
«4i, 4 2, Az^m%%^'m:^t^^^i^^'>). mx\-mm^t\.^w&L(o^p 

^<^t;^MI#:&|qIT'®|fmM<Z)2fe(D»«4 2, 4 3 lifffi<?)«M±<7)5§3t^d=^ 
T'#§yfcb7S:3t$:3gil-rSc i^-^T-f r«fl^4 1, 4 2, 4 3 li-jiglC^3gj®ffij&^ 
a<> ^^^>f5f- K®3feS:3tig$-e:Sz:i:3{j«T?^Sc I^T^ T>f T««4 1 , 4 
,2, 4 3®5fe3gj@'[4S:|qr±$-B:Sfc«)lc, if:? r-f r««®^iSMS:Wgfl^^l? 

^X«3|gT'^oT, rtie>®>^^X5^y ^S«^;^/^::^.«^R©±^C^^^f>f:t- 
[0 0 6 0] 
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[0 0 6 1] 

mSSS:#^J^-r-5fe«>®Bgi[SM5 2. 5 3, 5 4 li, -en-etl583fe^>r 5f 

- Ki:M^e>^V%J:e)lC?^^$tlS*\ #}CH*fe(?)-9-:7T-f TS^4 1, 4 2, 

43©^MM5 2, 5 3, 5 4^mv^mt.-t^:r.t.i:\ ^ma)m&^-^^?> 
m^K.mmi)mMtLtjt^o ie^M5 2, 53, 5 Ait^mmm-T^^^^xm 
3te«*^feszii:*>e>, aBi^M52, 53, 5 4(D^t>-&r^t^mmmi)^iti<fjt^t 

4 1, 4 2, 4 3©#iB^M5 2, 5 3, 5 4 |^ D&S i: "T S X il 1?, 
[0 0 6 2] 

[0 0 6 3] 

7 1 B, jkx:^m^m%^'^:t~ F7 1 G^^^SE^tBi (0tfiv:&iRi) jst.xJ^7f^^:&m 
mm:^i^) ®M:&lmt?^tl^tl•rtlT^g^«)^ciH^J3tlTv^s„ zi4xe>#^>t 

^<'>f:^- F7 1 R, 71B, 7 1 Gtt, ^tl^tlG a N^O^'fb^^^^Mlcm 
l#«M^^^yFM, ^ttS, ^tJfm2^«M^'9^y FM;^)^?^^$^lT«^$^^ 
Ti3*J, rtiej^^ttl^— ®i?-:7r>rTS^7 0 icj^l::;x@T'?^j5gStiSo 
3fc^<'>f:r- K7 1 R, 7 IB, 7 1 GttSl^At^iiJ^^l^Otr^ ^ y FMl?^ U , 

[0 0 6 4] 
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7 2 R*^?^^gStl, s^^^^fe^'-f K7 1 Rl^A^?^®3a®?|^lCM^S 
^-^^7 2R(^>tf^>£^^CfirgbTV^So i®3^fe^3fct$<'-f K 7 1 RODv^!^:^ 
K-::^®GaNM«B&^?^<^®pmii7 5{C^i^$tl> C!:(Dpmii7 5l± 

:^c^^l^^cM:S$4^Tv^slfflv^^4/^©g2$|» 7 8 ic-ftlcj^^sn^L < ii^^ 

ig^7 3 B««?^^$tl, F7 1 B ttM¥:&7^^J^®3a®?^lCj^ 

^fe$njt^^-m^7 3 B<D^jts\Z^U\^X\i^^. F7 1 B» 

ft&ODlSI&^^^-Y:^-- K7 1 K^m^n%^>(y!t- K7 1 GlCjtAT^^©?^^^ 
)^>^5^^^^:3;nTV^S„ z:CD»fe^3t^>f:t- F7 l B®-7i/':^^S/zi-A K-^® 
GaNMttB&^?^^^©P«^7 6lCMM$tl> z:©p«:^7 6 ii7K¥:fi'rBrfcM:S$ 

nTv>sMv%^^/^0@HilSM7 9 ic— «^^cJ^^g$tl^L.<^i«^^^5^cMgg$tlTv^ 

^f^-ig^7 4G;6^?^^sn> j^^^^^i5r>r^~ K7 iQ\%i^nm<o^(Dmzm&. 

Stlfc^^~^^7 4G0D4''t>lC'6i«LTV>Sc ;i®3^'fe^3fc^>f:^-- K7 IGCp 
•7^:^$/ a. -A F-::^®GaNMl*BSm?^^® pm@7 7 fCg^^Stl, Cl^pm^ 

7 7^i;!K¥:&l^a^cjg«$tlTv^sMv^^^^/t<^>l^^S8 oic— «tic?^^sti^b< 

[0 0 6 5] 

3Zl*e^*^-^^7 2 R. 7 3 B, 1 AG\Z'D\>^XU\^<W^-t^t.. Z.t\.^ 
^^-m^72R, 73B, 7 4 Gli, #|i|^^>r:r- F7 1 R, 7 1 B, 71 
G®^|^a^^^^-rSfe«)lC#^3t^>f;*-— K7 1 R, 7 IB, 7 1 GODMK. 

i5f^:r-F7 1R, 7 1 B, 7 1G©MHC Zltl e> -^d^- 7 2 R, 7 3B 

So S7tt:g.^5t^z:i:CD^^^;gm®-7X^i:, i^^^:SlCi:oT?^^$tlfe 
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[0 0 6 6] 

#R?^5&if'e%^V%„ Sfe«i)(5D^P^8 6 Riil^^Ei^ 

^^5f>f jt- k 1 1 R®^pgu 8 5 R<Dm<D^mit-mt hx2o fi mmmt-t^ 

Z<Dr=.^mnmS e RtCj;oT?^^$tl-5A:^?^©-y-'f X«4 0 fi 
m^fililf <5ril*^T*^So Zl<Z>l55i^^3tM®VX^®^P® 8 5 R, 8 6R$: 
MV^Tll#^^«t--5Z:i:•e, r*ie)giPS8 5 R, 8 6 RCD^S^C3g^^:5*^e> 

7^nmvt(o^yt^^:t- K7 i R^A^?^®ja<z)?^ic@:a$tifc^^-^^7 2 

R*^?^^StlSo ffvOlcKM-r-Slg^^^rp*-- K7 1 Rli^^-^^7 2 R{Ci 
[0 0 6 7] 

^PgP8 5 B(D^>(X\t. mXitm\^3S 5 RCD#©2'fi&73rlll 0|Sf@^®"9-'f 
Xil-tSZlilJ^j^origT^So a^^-|g^*?^^-tSfci?)®^P^8 7 BilWI^^ 
)fe^-r:r- Kl 1 B<Z)^PgP8 5 B(Z)K<^)iSlll», m?^^«)B§Pg|5 8 5 B O^gP 

m(D^^-^\^(D'^>( X\%A 0 /tm^SlCg|PaS8 5 B CD:5#:&|^<Z)'9->f 

il^^T'^^c ZlCDW^^I§3tMa)V^^<Z)ggPglS8 5 B. 8 7B 
^my'^Xmm^^-t^Z.HX. Z:ne>^P^8 5B, S 7B®feMlC^*^^;g;()^ 
e)A#lt:l^®^3t4f>f5j-~ K7 1 Bi:^$-^^7 3 B;«)^?^^SnSo 
[0 0 6 8] 
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-^^M©g§P^8 8 G3&W^$4x-5c moms 5G(Dmit. m^ltO. l/iTO. 

Fl 1 GOmums 5 G(DP^©l^ill*-Mi: 1 0 At i: 3 

-e^, Zl®fctt>A:^?^®ja®?^lC®^EStl^g§PaJ8 8GlC<};oT?^J5fe3tl<5AC 

#j^cD-»J->fXii2 0 ittmgs^fct-sziii^b'f-e^So :i<Dm^^%m<D^:^^ (DM 

PSIS8 5G, 8 8 G^rMV^m^^^S-rsril-e, ZLtl^jglPaS 8 5 G, 8 8G 
[0 0 6 9] 

m^4r$-ig^7 2 R, 73B, 7 4 GtC<fcoTtj, ttfx&®^^-^^l 2 
R. 13B, 1 4 GJCfcS^r^H^tCtg^^l^^lC, #5§^^-r:^- F7 1 R. 
7 IB, 7 1 Gli^3^&S^:R*^M^€>=b©i:^tiSo ^fcl^Jg^-eid:, 

^7 2R, 7 3B, 7 4 GlCj:oT^3^&M**^M3&SJ:'PtCM^bTV>^;b^, r 
[0 0 7 0] 

V^Tffc^i-§o S8 »H6©V I I I - V I I I^»T®igT'fey> ^^-fe^^fe^^T 
F7 1 R(Z)^ig»T®S:a^"r. z:®|^l^^^^*>r>r- F7 1 Rtt^*^-^^7 
2R, 7 3B, 7 4 G^ZJ:S|g«©M^^:^^tTV^S^^ (MA-l^^MifeJiM. 
^^«l5t:5tif) Sri?^, Wfe^3te^>rvr-F7lBi:igi^&^3te^>r;r-K7lG 
i:I^CM«5ti:$tl-5„ ®8{C^-rj:^tC, /^felg^^V:^- K7 1 R«G aN 

rmsL 7 0 ±ic A 1 N A y 7 r y 3 > F- G a N5i^i|£##:M«; if S:* 
•tST«5f!fe;RM9 2;5)^?^fife$tl,, ^®±tZ^|Rfifc:fi§nfc7^#il?^*^®GaNM 
9 5*^?^fig$tlTVNS„ Z:©A^ii?^^^®GaN»9 5 liT^^:RM 9 2J:lC?^ 
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xM^^^htcim-^&^o mam9 4 1*02® vx^<z)^nsp2 5 rc^^-ts 

o A^IIJ^^^OGaNM9 5ltt<DMm'^:^i7 9 3 SrHD bifeiggP^ 9 4 ©p^^P 
T?M O C V D if IC i: o T S S o 
[0 0 7 1] 

3©GaNM9 5tt. ^;R^lC'^M$tiSi^-7T>rT»«©^M$:C®i:bfe 
^-^ICSM (1-lOllg) T'^*5tifetr^^^y KM®^:SMT**»;. nMfc-r 

\^tVXmm-t^. GaNM9 b^mvJz-DKfS^mX:^^ I nO aNM9 6;6^ 
m^^tlX^*). -e®^{|!llCV^:t^i/rL-AK--/®GaNM9 Tj&^^^Stl-S 
„ Z.®v^:^J/rL-i^K-:/®GaNM9 7%^r^^y Ki:bTti|g*r<5o rCD^ 

jg^vx^^ 9 3±xm^'r^^oizm^'^n. -^^r^^^zL-j^. K-::^®g aNM 
9 7 li^^v;^^ 9 3±l?©aM-^6!riC^;St- <5o z:®fe«)^at^g$:#^-r-5 
fc«)lC. i^^-y KM'efeSGaNMg 5^, ?S14M'^fe<5 I n G a NM 9 6. ^ 
9y KM*e*>SV^r:^S/aL-AK>--:?^(3DGaNM9 7 icMbT^I^^I^^SI*^^ 
mxtb^). ^#(-77.^ 9 3 $:l9PL;t^glC|§3t^^$:-fe;i/7T^>f ^-eiBa-t? 
i:ic:5;-5c Z.:LXm^mX^^ I nG aNM9 6 0DJl^ttMA{i3 nmjg 
*T^*i/3.-AK-^CDGaNM9 7(Z)Jg^liM^«2 0 nmSSi: 

[0 0 7 2] . 

^:^iS/a.-AF-:/©GaNM9 7 JilCJ^^StlSN i/P t/A ti*fc«N i 
(Pd) /P t/Au^iifcD^M^^JISfSr^^LTJ^^^nSo pm^7 50DM«l 
jtO— L/Tli. N i nm"e^U, P t 1 0 n mTfe U > Au7b'^j|i& 
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[0 0 7 3] 

nmms Sitmrn-^:^^ 9 3S:ggPL/fc^PaS820aS:$>T?Ti/Al/Pt/ 

mm^ti. ^(Dri^m^MQ 2±izmm^&^tit:ij^nmm^(DGaiNm9 5® 
mimnm^^v \^mt.'^m%mizm^^ti^o nfi^sstt^®^®^ 
'vmw.:^mzm^^ti&wimm8 nzmm-^n. ig^^^r^r-Ftc-^j^-r-smi^ 

[0 0 74] 

9 s±xm^-t^mi^<Dmmmt.Lx^^^y KMr-feso aNMs 5 

mi$.mX'$>^l nGaNMQ ^ KSl?^S V^:^^ ^/ol- A K-^® 

GaNM9 7^if*^eB^'^KflC?^^$tiS. ^ ©fe«)«^?^^0|^lC^^^^ 

uti^x^^o $e>fc, i^mMmmcDmm^mxit. mmzm^^nx\^^^st^'- 
m^7 2 R, 7 3 B, 74 GcDmmmMcommmmti'^. #fe^3fc©^^^ss: 

m^nmt-t^z.tiif^x^. vi3^%^ummiz%mt\^r:^m^mmi>mi^^ti^:r. 

[0 0 7 5] 

^fez:i:tC3*jC<Z)i?-7T>f T««l 0 0 10 OB, 10 0GlC?^^L, ^tl 
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[0 0 7 6] 

SI 0tt3*fe(Z)"9-7T>f T«<gl 0 0 R, 10 OB, 1 O 0 G ^r^M LT J:*> 
e>Mfc5t^M?:atf5p®0T?^So «^^)fc^-f:t-Kl 0 1, m^^^^^y^- 

Fi 1 1> m^m^^-^:t-\^ 1 2 1*^, ^ti'enGzm(Dmtm^mi^Mizm . 
z:ne>^3fe^>r:r- Ki 0 1, 111, 1 2 KDrnmt. m^(^mi<Dmmmm 

[0 077] 

^iiJbmmisit^n^tKD^yr^T^UiooB^ ioog, ioor 
ri:®5i2®0T$>t;, hi 1 Ki o i ^m^ht^D'-7r4r 

mwii 0 0 B(o^^mmx$>v. mi zitm^^^^^^^Tt- fi 1 1 srj^^b^i?- 
yr^rmwii o o G(D^mmx$>*j. mi sitBi^^yb^-^yt- i^i 2i^m 

^Lfe1J-7T>rT^«l 0 0 RCDSpffiM-efeSo 01 llC^"r«fce){C. •9':7T>f 

TS^Ri 0 OB^xm^^^^^yit-M^l 0 ilivFU ^::^*^^ciH^J$tlTfey 
, ;?K¥:^rl^aJcM«LTv%s@gi^Mi:bT^iJC®}!K¥@Bi^l 0 2}&^?^^Sti, dti 
e>i:Sii[«;:&lRricj^;gf s?^T'^lt:K«|i 0 3*^j^^$tiTv^-5o xK^iBifili o 
2li#»fe^3fc^>r:t-Kl 0 l®p«^hg^i^-rs„ :g.»l&^)^^f>r;r 
- Fl 0 1 ©nmSl 1 4 «M^V7.^7(D^PgPlC?^^3tiTfey, SM^gl 
0 3 fcg^i^bTV^eo n«^l 1 4ttl^©»|6i^3fe^'r:^- Fl 0 1 IcMbT 

[0 0 7 8] 

4iTfey, ii^^:f3mzm^vx\i^^mmmt.\^x^Wioyii^^wMi i ztt^mm^ 
ti, :iti^iimw.^:&mzm^'t^mxmumi^§ii i snim^^tix^^^o 

xm^^^^^yt- Fill ©BH^Jtr^y^iitSfizRcDW^^^fc^-r^r- F 1 0 1 ® 
IB^'J 5^ 1^ C -e ^ S m ^^fiiC^ IrI tci o (D^^:0- fe' V} fc^Jt i: ^ o 
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Tv>^o tk^mi 1 2ii#5it#.#g3te^V5r- Ki 1 i(Dpmmtmm-t^o t. 

fe, #iSife#il3fe3r>f;r- Kl 1 l<Dn«^l 1 4 »M#^VX^®|§P.aJlCJ^^$ 
tlT^y, Si£i3^1 1 3 ^:g?i^bTV^S, nmMl 1 4ttlo®«i^S^3fc^>f 

[0 0 7 9] 

l^^tc, m^m%^>C:t-\^l 2 11:3:^1 3 tCat-T J: lev h U X^^lCiB3?!I 

(ommy^v^t.n^^'X^^^ijK m^mm.:^mzm^n%^^iir-\ii 1 1 

^-f:t- Kl 2 1 CDp«^tg^^-r^o ##^|g^^*-f tT- Fl 2 1 ©n 

2 4li^^y-X^©^P^C?^^StVTfeU> MttifiHl 2 3 il^^LT 
V^S„ nH^l 2 4ttlo®?S^^3^t5<'-f:*--Kl 2 1 IcMbT 1 o^lt e>tlT 

[0 0 8 0] 

33T% »feig3t^>r::r- Fi 0 1 ^w-m.\^r=.^y r o o b®m 

SB«S1 0 3 il, m^^%^>(:A'-^l 1 1 S:?^^Lit-9-7r>fTS«l 0 OGCD 

mmmmi i 3 i:, i^^^^^^>f:*--^ fi 2 1 ^m^vtc'^yr^frmmi 0 0 

im^ic, -tJ-^ T>r T^^Rl 0 0 B_h©ii«^i 0 4 i:, i^:7T>f ra^i 0 0 G 
_hcZ)n«Si 1 4 i:, ■9-:7r>f T««l 0 0 RJ:®n«;Sl 2 4 |^C;?K 

^1 0 3. 1 1 3, 1 2 3^n«@*^M^<5 J:e)^C?^^$nTV^SJt^?), ^jt© 
[0 0 8 1] 
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